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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus nporpammbl 00ecriedrBaeT OBIIAJICHUE KITIOYEBBIMU KOMIIETCHIIMSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIBTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yU€HUS IPYrUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOyuaronmxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4YeCKOW HAyKOW SBICHUM M MPOLECCOB pPEAIBbHOI0 MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTHYECKOTO MOJCINPOBAHUS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbILIUICHUS, HEOOXOJMMBIX [UId aJanTaluu B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUHU OOYYarOIIUMUCS
NOHATUMHBIX OCHOB FT€OMETPHUH U ITOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOILIET0 MHPA, YCIOBHUE YCHEIIHOTO MO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BHUAbl y4€OHOHM M TPYIOBOM NEATEIBLHOCTH,



SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (GopmMuUpoBaHHUS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4yeHuss — oOmeoOpazoBareIbHOE W OOLIEKYJIBTYpPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBU,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM UCIIOIH30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MaTeMaTHYECKUE yMEHUs, CBSI3aHHbIE
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKO, €clii B JalbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKUX
3HAHUAX B MPOPECCHOHATHLHON IS TEILHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIBTYPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHUPOM,;

e (opMupoBaHHME TPENCTaBICHUS O MHOTOTPAHHMKAX W TellaX BpAIICHUS
KaK O BXHEHIINX MAaTEeMAaTUYECKUX MOJIEINAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YyMEHHSA pACIO3HABaTh HAa 4YepTEX ax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  UWHTEUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, TMO3HABATEIHbHOM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;



e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTyallUsIX M MpPHU U3YYEHUHU JPYIHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIHpPOBATh WX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar i peleHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATD ITOJIyYEHHBIE PE3YJIbTaThI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U OIIpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jady Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsMbie U IIIOCKOCTH B MPOCTPAHCTBE», « Tena BpameHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHUs Ha YPOBHE CpPEeTHEr0 OOIIEro 00pa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, YTOObI HOBbIC 3HAHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoOMaTHMYeCKOM IIOCTPOEHMHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKArOLIUecs,
napajulelibHble WM CKpeuuBaronmecs npsMsie. [lapamnenpsHOCTs MNpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: IapajulC/IbHbIC IpsMbIE B  IIPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MPSAMBIX; MapPaJUIEIBbHOCTh NPAMOW U IIJIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: [apajuleyibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbeIX Iiockoctel. [lpocreiiline mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaiesaenunes]; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPIEHAUKYIIAPHON IIJIOCKOCTU. YTIBl B IIPOCTPAHCTBE: Yroj MEXAY IPSAMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IIJIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
OpU3Ma; 'PaHu U OCHOBAaHHUS MPU3MBI, IpsiMasi U HAKIOHHAsI MPHU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHUE MUPaMUIbl; OOKOBAsI U MOJTHASI TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOT'OTPAaHHUKU: ITOHATHE NMPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHAA IPU3MA U
IIpaBUJIbHAS IIMPAMHUJA; NPABUIIbHAs TPEYroJibHas INHUPaMUAA U IPABUIIBHBIN
TeTpa’ap; KyO0. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPAHHHUKOB: péOpa, IuaroHayid, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O IMIomanau yceu€HHoit nupamuasl. llonstue o0 o0béMe. OOBEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCT, obOpasyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHIPUYECKOW IOBEPXHOCTU. [luamHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCb, IUIONMIaJb OOKOBOM W TIOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Tel BpallleHHs Ha TII0CKOCTU. Pa3BépTka UIMHIpa U KOHYcCa.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsSIMOYTOJIBHOIO Tapajuiesnenunena u cieAactBus u3 He€. OOBEM LUIMHIPA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenust mwinHApa (MapajuielbHO W MEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
mapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexy NpsMbIMUA U ILNIOCKOCTAMU. KOoOparMHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpakIaHCKoro oOmiecTBa (BBIOOpHI, ONPOCHI WU Mp.), YMEHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaT€MaTHUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYas 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECax 30pPOBOTO U O€30macHOr0 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBbHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(OpPMHPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JacTH OKpy)Karoulel cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYECKOM HayKd Kak c@epbl 4YeIOBEYECKOW JNeATEeTbHOCTH, JTAloOB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBISATH IMPOEKTHYI0 M HMCCIEAOBATENBCKYIO JAESITEIbHOCTD
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpyXCamowe2o  Mupa;,  NpuMeHeHue  J02UYECKUX,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpeNIeNICHUs]  TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIM  TMPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cHocoO pemieHus y4dyeOHOM 3amadyu (CpaBHUBATH HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(GopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIME MPOTUBOpPEUHUE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SABJICHMS, MPOLECCA, BbBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IIpOLIECCa, A& TAaKXKE€ BBIJIBUTaTh
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBAaTh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYK/Ia€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS;
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

INOHMMAaTh ¥ MCHOJb30BaThb  INPEUMYILIECTBA  KOMAHIHOM U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 0000I1aTh MHEHHUSI HECKOJIBKHUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOI€HUCTBUSI.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJIS Mmpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATUSMHU: TOUYKA, TIPsIMAas, TIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPABUIBLHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE PU3MBbI, TTapaJICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEIKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3aJa4 Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX ~MaTeMaTHMYECKUX 3aJad Ha  BBIYUCIICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEH, 00bEMaMu MOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOIb30BaHUEM FEOMETPUUECKUX MTOHATHI U TEOpeM, arnmapara aareopsl; peniath
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMYeCKOH TOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHHE LIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpAIICHMUS.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.



N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBbEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE IPOMU3BEACHUE, pACKIAAbIBaTh BEKTOP MO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMeTpuueckue QakTbl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJarallinX HECKOJBKO AaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemate mpocteiimme reoMeTpUYECcKMEe 3a4a4ud Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOBI IIPY PELIEHNN CTAHAAPTHBIX MAaTEMATUYECKHUX 3a1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIU3HPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX OHATHI U TEOPEM, allnapara ajareOpbl; peiaTh
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/
5 [IpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE. 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSIMBIX U IIJIOCKOCTEH
3 IlepneHMKyIApHOCTD IPSIMBIX U 12 https://resh.edu.ru/
IIJIOCKOCTEH
4 VYTribl MEXAY IPSAMBIMU U INIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHOTOrpAHHHKY 11 1 https://resh.edu.ru/
6 O0BbEMBI MHOTOI'PaHHUKOB 9 1 https://resh.edu.ru/
7 [loBTOpEHME: ceueHusi, pacCTOSHUS U YIJIbI 4 1 https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue

NpPorpaMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO0BEMBI Ten 5

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenwue, 06obIICHME, 7 1

CUCTEeMaTH3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
°
J1:[‘/11 Tema ypoka Bcero Kontpoapupie | Mpaxruteckue II/I[:;‘?CHI/IH (I)lgl()bal;zzz:eenbﬂme
padoTbI padoThI pecypesI
OCHOBHBIE MIOHATUS CTEPEOMETPUU: TOUKA, 04.09.2023 | https://resh.edu.ru/
npsimMasi, III0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHus Ha pUCYHKaX: 1
M300pakeHUs IJIOCKOCTEH, MapaienbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [ToHsTHS: TIEpECEKAIOIINECS TUIOCKOCTH, 1 06.09.2023 | https://resh.edu.ru/
MIEPECEKAOIIHUECS MPAMAst U TNTIOCKOCTh
3 [TonsTus: nepecexaronmecs MmIOCKOCTH, 1 11.09.2023 | https://resh.edu.ru/
NepeCceKaroIrecs IpsiMast U TUIOCKOCTh
3HAKOMCTBO C MHOTOT'paHHUKaMH, 13.09.2023 | https://resh.edu.ru/
4 n300pakeHre MHOTOTPAaHHUKOB Ha 1
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YepPTekKax
HauanpHble cBeIeHUsI 0 KyOe U MUpaMHU/Ie, 18.09.2023 | https://resh.edu.ru/
5 ux pa3BEPTKU U Monenu. CeueHus 1
MHOT'OTPaHHHUKOB
HavanbHbie cBeeHUs 0 KyOe U mUpaMu/e, 20.09.2023 | https://resh.edu.ru/
6 uX pa3BEPTKU U Monenu. CeueHus 1
MHOT'OTPAaHHHKOB
ITonsatre 00 aKCMOMATHYECKOM 25.09.2023 | https://resh.edu.ru/
7 MOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI 1

CTCPCOMCTPHHU U CICACTBUA U3 HUX




[TonsiTHe 06 akcHOMATHYECKOM
TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI U3 HIX

27.09.2023

https://resh.edu.ru/

TTousTre 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBbI
CTEPEOMETPHH U CIICACTBUS U3 HUX

02.10.2023

https://resh.edu.ru/

10

[TonsiTre 06 akcHOMaTHYECKOM
MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

04.10.2023

https://resh.edu.ru/

11

B3anMHOE pacnonoxeHue NpsiMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajienbHble U CKPELUBAIOIINECs
HpsIMbIE

09.10.2023

https://resh.edu.ru/

12

[TapannenbHOCTh MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
MPSIMBIX

11.10.2023

https://resh.edu.ru/

13

[TapamienpHOCTh NPSIMBIX U IJIOCKOCTEN B
npoctpadcTie: [lapamienbHOCTh TPAMON U
IJIOCKOCTH

16.10.2023

https://resh.edu.ru/

14

Vsl ¢ COHAIIPaBJICHHBIMU CTOPpOHAMHU

18.10.2023

https://resh.edu.ru/

15

Yron Mexay NpsIMbIMHU B IIPOCTPAHCTBE

23.10.2023

https://resh.edu.ru/

16

Yron Mexay IpsMBIMHU B IIPOCTPAHCTBE

25.10.2023

https://resh.edu.ru/

17

[TapamienbHOCTB INIOCKOCTEN
napaesbHble IIOCKOCTH

08.11.2023

https://resh.edu.ru/

18

CaoiicTBa napaJyieIbHbIX MIIOCKOCTEN

13.11.2023

https://resh.edu.ru/




[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPBI

15.11.2023

https://resh.edu.ru/

19 Ha TUIOCKOCTHU: TETPa’p, KyO,
napasuiesenune

20 [ocTpoenue ceueHuit 20.11.2023 | https://resh.edu.ru/

21 [TocTpoenue ceuenuit 22.11.2023 | https://resh.edu.ru/
KonTponbnas pabora no reme "lIpsmeie u 27.11.2023 | https://resh.edu.ru/

22 MJIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U IJIOCKOCTER"
[IeprieH IUKYISIPHOCTD IPSAMOM U 29.11.2023 | https://resh.edu.ru/

23 IUIOCKOCTH: TIEPIIEHAUKYIISIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasienbHbIe U 04.12.2023 | https://resh.edu.ru/
NEepIEHINKYISPHBIE K IMIIOCKOCTH

o5 [Ipsimbie napajuienbHbIE U 06.12.2023 | https://resh.edu.ru/
NEepIEHIUKYISPHBIE K IUIOCKOCTH

26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U 11.12.2023 | https://resh.edu.ru/
IUIOCKOCTH

97 [Ipu3Hak nepneHMKyJIIpHOCTU IPSIMON U 13.12.2023 | https://resh.edu.ru/
IUIOCKOCTH

28 Teopema o npsAMOil mepreHANKYIIPHON 18.12.2023 | https://resh.edu.ru/
TUTOCKOCTH

29 Teopema o mpsiMoii TepIICH UK YIISIPHON 20.12.2023 | https://resh.edu.ru/
TUIOCKOCTH

30 TeopeMa o0 psiIMO NEPIIEHIUKYIISPHON 25.12.2023 | https://resh.edu.ru/
IUIOCKOCTH

31 [leprieHIUKYISp U HAKIIOHHBIE: PACCTOSHUE 27.12.2023 | https://resh.edu.ru/

OT TOYKH A0 INIOCKOCTH, PACCTOAHUEC OT




HpHMOﬁ J0 IIIIOCKOCTHU

32

[IeprieHIUKYISAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE OT
HIPSIMOU 10 TNIOCKOCTH

10.01.2024

https://resh.edu.ru/

33

[TepnienauKymsip M HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TUIOCKOCTH

15.01.2024

https://resh.edu.ru/

34

[leprieHIUKYISAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH [0 IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOU 10 TNIOCKOCTH

17.01.2024

https://resh.edu.ru/

35

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKAY
IIPSIMOM U IIOCKOCTBIO

22.01.2024

https://resh.edu.ru/

36

JIByrpaHHbIi1 yroi, JUHEUHBIA Yr Ol
JBYTPAHHOTO yIJIa

24.01.2024

https://resh.edu.ru/

37

JIByrpaHHbIil yroi, JUHEHHBINA Yo
JBYTPAHHOT'O yria

29.01.2024

https://resh.edu.ru/

38

[leprieHANKYISPHOCTH TIIIOCKOCTEM:
MPU3HAK MEPICHIUKYIIPHOCTH IBYX
IIJIOCKOCTEH

31.01.2024

https://resh.edu.ru/

39

[IeprieHIUKYISIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEN

05.02.2024

https://resh.edu.ru/

40

[leprieHIUKYISIPHOCTD MIIOCKOCTEM:
NpU3HAK HEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

07.02.2024

https://resh.edu.ru/

41

Teopema o Tpéx mepneHIuKyIsIpax

12.02.2024

https://resh.edu.ru/

42

Teopema o TpEX neprneHaAnKyIsIpax

14.02.2024

https://resh.edu.ru/




43

Teopema o Tpéx MmepHeHIuKyIsIpax

19.02.2024

https://resh.edu.ru/

44

KonTtponbHas paboTa 1o remam
"TleprnieH IUKYISPHOCTD MPSIMBIX U
Al

miockocter" u "YTIIbl MeXy NPSMBIMU U
IUIOCKOCTIMH"

21.02.2024

https://resh.edu.ru/

45

ITonsAiTHE MHOTOIpaHHKKA, OCHOBHBIE
3JIEMEHTBHl MHOI'OTPAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKa
MHOI'OI'paHHHKA

26.02.2024

https://resh.edu.ru/

46

[Ipusma: n-yrompHast mpu3Ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAKJIOHHAs
IpU3MbI; OOKOBAs M MOJHAS TOBEPXHOCTh
HPU3MBbI

28.02.2024

https://resh.edu.ru/

47

[Tapamenenunen, NpAMOYrOJIbHBIN
napasuieJIenuIe]] U €ro CBOMCTBA

04.03.2024

https://resh.edu.ru/

48

HI/IpaMI/II[aZ N-yronbHas nupaMuJa, rpaHu u
OCHOBAHHUEC IMMHUPAMUJbI; OOKOBas ¥ MOIHAS
MOBCPXHOCTh NMUPAMHUBI; ITPAaBUJIbHAA U
yceqéHHa;I nmupamMuyjia

06.03.2024

https://resh.edu.ru/

49

[IpaBuibHBIC MHOTOIPAaHHUKH : TIOHSITHE
MPAaBIJIBHOTO MHOTOI'PaHHUKA; TPaBUIIbHAS
MpU3Ma U MpaBUIbHAS TUPAMU/IA;
MpaBWJIbHAS TPEYTOJIbHAS TUpaMHIa U
MPaBWIbHBIN TETpadip; Kyo

11.03.2024

https://resh.edu.ru/

50

[IpencraBienue o npaBUIbHBIX
MHOTOI'PaHHHUKAX: OKTadIp, AOJAEKadIp U
MKOCa3Ip.

13.03.2024

https://resh.edu.ru/




CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCJIIBPHO TOYKH, HpﬂMOﬁ, TIJIOCKOCTH.

18.03.2024

https://resh.edu.ru/

o1 DneMeHTbl CUMMETPUU B TUPAMUIaX,

napasuieJienune1ax, MpaBIUIbHBIX

MHOT'OTpaHHHUKaX
52 Brruncnenue 31€eMEeHTOB MHOTOTPAHHHUKOB! 20.03.2024 | https://resh.edu.ru/

pé06pa, auaroHaiu, yriibl

[Tmomaas 60KOBOM MOBEPXHOCTH M TTOTHOM 01.04.2024 | https://resh.edu.ru/
53 MIOBEPXHOCTH MPSMOU MPU3MBI, TIJIOIA/Ib

OCHOBAHUH, TeopemMa 0 OOKOBOI

MOBEPXHOCTH MPSAMOM MPU3MBI

[Tnomaas GOKOBOM MOBEPXHOCTH U 01.04.2024 | https://resh.edu.ru/
54 MIOBEPXHOCTH TPABUILHON MTHPAMHU/IBI,

TeopeMa o U0 OOKOBOM MOBEPXHOCTH

YCEUEHHON MUPAMUIBI
55 KonTponbHas pabora 1o reme 08.04.2024 | https://resh.edu.ru/

"MHororpaHHukH"
56 [Mousitre 06 00bEMe 10.04.2024 | https://resh.edu.ru/
57 OO6BEM THpPaMHIBL 15.04.2024 | https://resh.edu.ru/
58 O0BEM TIHpaMuIbI 17.04.2024 | https://resh.edu.ru/
59 O6BEM THPAMHTEI 22.04.2024 | https://resh.edu.ru/
60 O0BEM upaMu bl 24.04.2024 | https://resh.edu.ru/
61 O06BEM IIPU3MEI 06.05.2024 | https://resh.edu.ru/

.. .05.2024 :

62 O6bEM TPH3MBL 08.05.20 https://resh.edu.ru/




63

O0BEM IPHU3MBI

13.05.2024

https://resh.edu.ru/

64

KonTtponbsHas padora o reme "O0BbEMBI
MHOTI'OTpaHHHUKOB"

15.05.2024

https://resh.edu.ru/

65

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AIIHS
3HaHul. IlocTpoeHue ceuenuii B
MHOI'OI'paHHHKE

Wrorosas koHTposbHas paboTa

20.05.2024

https://resh.edu.ru/

66

[ToBTOpenme, 0600IIEHNE CUCTEMATH3AIIHS
3HaHUH. BBIYKCIIEHHE PACCTOSHMI: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH J10 NIPSIMOM, OT
TOYKH [0 IIJIOCKOCTH, MEXKIY
CKPEILMBAIOIINMUCS IPSIMBIMU

22.05.2024

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Koutpoasnbie | IlpakTuueckue Aara i ppoBLIe
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoTbI pecypenI

1 Cdepa u mwap: neHTp, paguyc, 1Mamerp; 1 https://resh.edu.ru/

IJIOMIA](b TOBEPXHOCTHU Cepbl

B3aumnoe pacrnionoxenue chepsl 1 https://resh.edu.ru/
2 IJIOCKOCTH; KacaTeabHasi MIIOCKOCTh K 1

cdepe; ok chepsl
3 N3o0paxkenue cdepsl, mapa Ha 1 https://resh.edu.ru/

mockoct. CeyeHus 1mapa

Hunuaapudeckas MOBEPXHOCTD, https://resh.edu.ru/
4 oOpa3syrolre MUIHHIPUIECKON 1

MIOBEPXHOCTH, OCh LIWJIMHPUUECKON

MIOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast https://resh.edu.ru/
5 MMOBEPXHOCTh, 00pa3yromas u och; 1

TUTOIIAAb OOKOBOM M TIOJHOM

IIOBEPXHOCTHU

N300paxeHne NUIUHAPA Ha TIOCKOCTH. https://resh.edu.ru/
6 Pa3péptka nmnmnapa. CeyeHus HuInHapa 1

(TUTOCKOCTHI0, TapaIETbHON WK

MEePIEeHIUKYIIPHON OCH IIUITUHAPA)

Konnueckas moBepXHOCTb, 00pa3ylomme https://resh.edu.ru/
7 KOHUYECKOW MTOBEPXHOCTH, OCh U 1

BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHUe U BepIINHA,
oOpasyromas U 0Ch; TUIOaab OOKOBOW 1
ITOJIHOM ITOBEPXHOCTH

https://resh.edu.

ru/

VY ceuéHHbIN KOHYC: 00pa3yronue u
BBICOTA; OCHOBaHUS 1 OOKOBas
IIOBEPXHOCTh

https://resh.edu.

ru/

10

N300pakeHre KOHyca Ha TIOCKOCTH.
Pa3BépTka koHyca. CeueHus KoHyca
(TIOCKOCTHI0, TTapalIeTbHON
OCHOBAHUIO, U MJIOCKOCTBIO, MPOX OIS
4yepe3 BEPIINHY)

https://resh.edu.

ru/

11

KoMOuHanms Ten BparieHus u
MHOT'OI'PAaHHUKOB

https://resh.edu.

ru/

12

MHOrorpanHuK, ONMCAHHBIA OKOJIO
cdepsr; chepa, BMcaHHAs B
MHOT'OTPaHHMK WJIX B TEJIO BPALICHUS

https://resh.edu.

ru/

13

[Tousatue 06 00béMe. OCHOBHBIE
CBOWCTBa 00BEMOB TeEI

https://resh.edu.

ru/

14

O06bEM mIMHApa, KOHYCca

https://resh.edu.

ru/

15

O061BEM mapa u rwiomazab chepbl

https://resh.edu.

ru/

16

[Tono6OHbIe Tena B MPOCTPAHCTBE.
CoOOTHOIIIEHUS MEXKTY TUIOIIAISTMH
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEI

https://resh.edu.

ru/

17

Kontponbnas padora no remam "Tena
Bpamenus" u "O6wembl Ten"

https://resh.edu.

ru/

18

BexTop Ha IJI0CKOCTH U B IPOCTPAHCTBE

https://resh.edu.

ru/




19

CrnoxeHre ¥ BEIYUTAHHE BCKTOpPOB

https://resh.edu.

ru/

20

YMHOXEHUE BEKTOpa Ha YUCIIO

https://resh.edu.

ru/

21

Pasnoxenue BekTopa 1o Tpém
HEKOMIUIaHapHBIM BekTopaM. [IpaBuio
napauenenunesa

https://resh.edu.

ru/

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHUEM ITPAaBUII JEHUCTBUH C
BEKTOpaMU

https://resh.edu.

ru/

23

[IpssMoyrosbHas cuctemMa KOOpAMHAT B
npoctpancTBe. Koopaunarsl BekTopa.
[Ipocreiimuye 3a7a4n B KOOpAUHATAX

https://resh.edu.

ru/

24

VYron mexay Bekropamu. CKaJIsIpHOE
MIPOU3BEICHNE BEKTOPOB

https://resh.edu.

ru/

25

Brruucnenue yrios Mex1y NpsMbIMH U
IIJIOCKOCTSIMU

https://resh.edu.

ru/

26

KoopanHaTHO-BEKTOPHBIN METO IPU
pELICHUU T€OMETPUYECKUX 3a1ad

https://resh.edu.

ru/

27

KontponbHas padora no reme "BekTopbl
Y KOOPAMHATHI B IpocTpaHcTBe"

https://resh.edu.

ru/

28

[ToBTOpEHME, 0000IICHNE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢paxThl, TEOpEMBI Kypca
TUTaHUMETPUH

https://resh.edu.

ru/

29

[ToBTOpenue, 0600IIeHHE U
cucreMaTusanus 3HaHuil. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TJIAHUMETPUU

https://resh.edu.

ru/




[ToBTOpenue, 0600IIEeHNE U

https://resh.edu.ru/

30 CHCTEMATU3alMs 3HAHUN. 3a1a4un 1
TUIAHUMETPUHU ¥ METOJIBI X PEIICHHS
[ToBTOpenue, 0600IICHIE 1 https://resh.edu.ru/
31 chcTeMaTu3anus 3HaHUN. 3a1aun 1
IUIAHUMETPUHU ¥ METOJIbI UX PEIICHHS
[ToBTOpenue, 0600IIECHHE U https://resh.edu.ru/
32 cucreMaTtuzanus 3HaHui. OCHOBHBIE 1
¢burypsl, GpaxThl, TEOPEMBI Kypca
CTepEeOMETPUU
33 Hrorosas koHTponbHas paboTa 1 https://resh.edu.ru/
34 [ToBTOpenue, 0600IICHIE 1 1 https://resh.edu.ru/
CHUCTEMaTHU3aIIMS 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka. I'eometpus, 11 kinacce/ Mepzinsk A.T'., Homuposckuii JI.A.,
[Monouckwuii B.b., AAxup M.C.; nox penakuueit [lomonsckoro B.E., O6miectBo ¢
OTPaHUYECHHOU O0TBETCTBEHHOCThIO M3natensckuit nentp « BEHTAHA-I'PA®Dy;

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET



[IOKYMEHT MOAMWUCAH 3MEKTPOHHON MNOANUCHIO

MYHUUMUNAJIbHOE OBLLUEOBPA30BATEJIbHOE YYPEXXAEHUE

"BJIAOMMUPOBCKAS CPEAQHSAA OBLLLEOBPA30OBATEJIbHAS LUKOJIA",
Bbicbko Hatanbs HukonaesHa, AupekTop

26.09.23 06:48 (MSK) CepTudukat 8C393437AE08F2BOA36A60FDFEF28550




